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(54) PRE-F!EAD PREDICTTNG DEVICE 

(57)Abstract • 
PROBLEM TO BE SOLVED: To provide a pre-read predicting dsvice controlling a pre-read 
quantity and obtaining an access diaracteristic for ever/ region on memory media for improving 
the utilization efficiency of a cache memory in a disk device with the cache memory mounted. 
SOLUTIOI^: This pre-read predicting device comprises a weighted statistical circuit, a register 
group, a pre-read calculating circuit and a work memory. The command data sent via a data bus 
are retained in the work memory, and the command history retained in the work memory is 
statisticaDy processed by the weighted statistical circuit in consideration of the order of the 
command history. The statistical result is compared with the sent command by a pre~read 
quantity calculating circuit to calculate a pre-read quantity. In statistical processing, an 
evaluated value for every reson of the memory media is retained in the work memory as 
reference for a disk control device in the data substituting work of the cache memory. 
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■9-, E^ft*^JSl-r5-T-<X^77:4— Vc/il. X^- 

a. 

:ir^-^*>aj'*y. ROM, CPU, lagatft* 



[0O011 

[0002] 

-Samx-fX<^Ax&il«ffflS^tfcx-5*=^r-Vy 
*>a.;t=EU'>-«!^U *6lw. tHx »-A<-gS*LfcT 

$?8^x^ Xi; J: y fe Cft^^iti-TiteSS^^ tuf 
litvSffitt^fflL^SCfc-C, JhX |.'v©-T-4rgg|3i^ 
$(pi±*-a-r^fco #lf¥e-ii9244j=ffl 

mr^li^, !SM¥8-1 34634(=IS^ * iXtl-^ § i 5 (=> 

*x l-A^e.o)7^'•fex/<5I~vA<5>^^'Ar^'^rxA^ 

'>~ir>s,A';i'r^-feX*^$tt5SiJLT, IH^MA^S© 
^^J.fflUSfif555S, -eLT, *BittfF5765213l=IB® 

[0003] 

t£ltOT-i' 3b^-Slc7<? -bX^^ifcjt^fc 5 tSfSSft 
— S L6N^^LTC'Sl>J:5'5:^iSlcS!$L-C©7<7-bX 

[0 0 0 4] ±E«E3|Efetg-CH:, jfsXhAx&Oi' 

-y>i'^;^7^'■t^xA<-:^»FB1^l^fc«, v>5fA7 

-ir xmiRl**?il'^fiia(Dx-5' ©7 -fe X ^fr o fc 31 
"tr>i^.v;i//=^a:I-+-^ -> a ^ U icEi^a 
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V va./ =E 'J (D t V t-^A<ffiT-t So 
[0 0 0 5] *fc, ±S«affit?t*, 5feS$!11^©fc«> 

[0 0 0 6] *S6?a©Sfi«jit, ^-vt^S/apt^EUrtOT* 

[0 0 0 7] *fc, 5^f^MroSlJ©@8*Jl±. 4^-fr-yv:3.J' 
[0 0 0 8] *%?3<DSiJfl)gfi«l{±, ^-V'l'va. 

[0009] 

[iiffl«s^^sfcK)©#gu iiasw^Mjitrsfcto 

>KMS$9— i'/=ey3&*6^5^fflU =J"?>KSS<D 

tool 0] ±s<fe©iKi*^«-r5fc«)i=. % 
^9i-^mmm.m^^ t, y - ^mx^n u 

->a;i =E y P3lz^^#$4t-CL\5T=— 5" ©MSC^fflUS - 
[0011] 

jt=Eyi02i:. /t»XhA^&©::3-7>KMffiA^6®^*ttt 

m^S*^&5fe@^?»^l:©#aifcMffiS*«f>55t^ 
»fhi:iiISi05t. jinMiKH-|iESi03i:ife^*Stt»ia!& 

^*^^-Ct^5. (S. il2ir:?v1-cfc3I-'7-i'^=Eyi02 
5feil?*-mtt#lllE§l05©t9»m-§-${1-SStI1S«-^l10lcJ; 



T Ku:;^-?;!''? 3f u^'-y-t07ttinaaifliiSli03i:3IK» 
l:W-^lHiSi05, ii-gsr Fux/txiiasnSliJ^fl-^ii 

Olc J:oT^ y #xt:9— ? ;t ^ y Xtil^QiT K l/XAX 
109lCg^^5o T-i«/<X111l*. 9/=E 

y i02fe<fei/:jl-SP@S©x-4' /^x t ©jtiKicS^ 
[0 0 1 21 *asiB-e^f5iBtff«iS©«t^lwOiNXl«W 

-r-s. @3tt» ^§m^mwi.^>m.(iiwm'(iihh^ 

[0 01 33 g^O^fJ^I*. JII«l«WMfil301. 
^LBA302fc ttl^S, *t=» C:©4:#. Jt5Xf-A>6©3 

K)iiiJ¥303©iis-e*L^:SA^e>3osa 

[0O1 4] 3-7i/K305a©LBA*tA-eri7-fe:X-b^?5iSE 

ISA' ©^WAtJi^-tS,, =|-7>K305bfcML 
•C^,|f«©45S$^T5. fcf£L. K305a©||«Ei 
-SPSftSfcfts Sft-p-Ct^S11«T5©LBA«S£ft1H^ 
fS^S'lgi^feS. K305a4:=i-7> KsoawSfty 
©SfeBlSPi^ftaTV K305b©LBA-efeSB3&<J^*E:f Si** 
a-!?> F305a4:a-TV F305b©Sfey ©^^Sai}^•^l^T 
I*, S*;Sf SLBAA<??SLttl>f=to» S5f=l=LBA«lt» 

U ::©H-SLf=iil£Sffeft!StttT-4'tL-C«^Lr 
fe<. jgj, H3-e(*::©Sf3SLBA^airLTt^-5„ H^fe 

#«n53-7> K305e*Tr©m«^<*ItStW-i!!ia^=(Tofc§S 

[00 1 5] 041*. ^[S©igttttos=£^T5^i^f=felt 
5 9— i7 j» =E y io2©ti^^ t ^fiJie-c ©T— ^ ©?&iCs 

^3J:l/:t^•^S*5^UTl^S■, 9— > J«=eyi02l*, ny 

V Fffi«401fcSEtf-T-^'^l|j402teJ:i;i^^m«403l= 

•rj:5l=v *XI-A»&©a^:>FHIE©LBAi:7i'-bX 

-bf 4«a«m^4.©*^6iii=«»brt»s. *iisie«-e 

U 3-7>HfiJai*%K-efeS©T«v aTVF^ata 

V > FSMt!)^** y t p, < ^ o fcii^ tot =fe#l^T 

F^JStt y > i^/ i 5/ :7 r l^'te L^ So 

[0 0 16] 3Bt«-x-^'^JS402(*T-5[}g^4O51?*-r 
>Fm©«!i4{gSS©:fc^*$»^i:-rS, Wlifltl* 

sac(i)-ea5-rit#3a-etfs^*<ts, s8t2C(1)I=^^t^r, 

avi/ FMSfcW1Hi©3*J£":Jlt*S5fcK>©x-:f;i' 
iroixrii^^-rs. lBAl±*gtH-T-5«©5feIiLBA^fe 
S, !FJ&Tf-liXm8!c*(2)T?^1-ttWSr=<!:o-Ctt 

I*. ftJi:L-Cli3©=i-7> KSM©4fcjil=^3ItSii$^S 
LTt^S. (S. ttff-T-5f 111^402 t:3V>K^MIIM4 
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[0 01710514, i^i?7.^mmom^m<i>-9i-^ 

65. KSMtS-r S^frUS^X^J (504~508) fcSt 

ttx-^i tWfS^ ji (509~513) r*» l/S?X$ ID 

KUX-T^Uf't^Uf ■y-SOSSit'U-CT PU;^/?X502t^ 

[0 0 1 81 '^l'i>:X.'$t<D&mi~'OOX^mt^o 3-7 
> KaSftIIUi?X5« 5041*9— J? ^ =E U 102±.ff)a-7> 

^ 505i±=i -7 y i^mm^moKDf^^^mto a w km 

[0 0191 StffT-f ^iBUi'x^fSogit^-i' . 

ttT-i»g:*:3SUi>X5!5iiI4, 3SSS»S4iTt^sa 
H-T-f (OfSa^Tx-r. SEtfT^— 5< * U V hTK-l" vi" 51 
2ii, iSltx-i'IIit5i2a>*-e, ^^rottH-^-^JfiJsE 

>5«513lt, !|(ttt-f-^1S^S«t.^XM31$fi-51SfcfiJ 

[0 0 2 0] 3-7>KUS?X4i514l*, ^ft©a^>K 

14, "7— =5 'J 102 J: y Sl^ta Lfca -7 > KSSISS 

$51714, Stli-x— 5! L/vXdJ516tDLBAlt*Sro^^^S# 

814, TO7^?-bxa$^itt5fctt>I=««**T.-5o if 
ffifit^JtUi?X^i 519(4, fF«ffiS<S#f SfcfetftS 
«SttLBftK/JvttU5J;^^«520l4, SiH-x-^'®* 
1?g/ha)LBA©ffi$«j#-r-5. aW-LBA^fllUi?Xa<52 

[0021] aEffiffi3gSlx-:^/i'522l4, @6®0£ii® 
if«Atffl:**-h.5= z:rof— ::^-'H4i&^l=^DTi!i6«l 



L, "tiiimi^xf^Bn^^mmzT—y/i^oi^m^no 

[00221 5feif 5^sl£mx-::^;U523l4ll 6 ostm^ 
a^gi'x-:?;i'602i=;:^-ri5i=, ttltx-$©T^7-fe 

- (0Tr-:?;H4jBSI=JS C-CMi^-e* S J: 5 tRAirefll 

[0023] M-lSlHlSr(= J; -3 -CSfe^e^-^aiJ^ai 01 *J <t 
tj:20l^Wf5*P[S^ijte3-rS. !l7l4ft^^^;m 

[0 0 2 41 iFtSSIilKtt*^', Xx'y:^oo$||fT^ 

5. 

[0 0 2 5] Xf-vT^TOO-eit, "7—^ ^ =E U 102©a-7 

[DO 2 6] Xx-y 3^701 -5(4, aVS/ FES* Ui' f> 
TK-O^t 5071=1 «SP7LS. 

[0 0 2 7] Xxv:^"702'e/4, nTVK^S^UVh 
TK-f >^'507i:3^> h*®Mft^Ui?X5»505©iI$J±S 
L, nv^PrnM^JU^hTK-f >^'507©^iAt^$L^:® 
■&I4, Xx-y:^'703$|lfT-r-5c 

[0 0 2 8] x-r'y:^703-ei4, 3-7VKKS*U'i'K 
7K-f>5«507$<7'JT-r«. 

[0 0 2 9] XT--'^704-ej4, anssin-iiisiossjeiii 

[0 0 3 0] XXV3^705T»J4, 5fefS»attS@iSl05« 

[00311 AnmstitisiKio3©a#i=oLv-cisig-r 
-5o la 8 ai/ii 9 l4Spa!Stf^-iIS103Ats^^#(tStl^4!l 

[0 0 3 21 mmmtimmo3fj^9\-ummz^-3xmwi 

SilSt. ^-r, Xx-y:/80lA«^fT$*t, =a-7>Ka 

[0033] Xx"y::'802T?f4, "7— i»jt=EUl02±©3 
^> KSS* ^> h'K-f >5«507©35tJgBr©a"7> K 
ES©j@4^&Sithx-4« 3g5£405l=»-3l^rSl^aLW-x 

-S'S^^fiE-rs. «{*6«ii=i4. a-^:^mmm^'&m& 
nm^—:J)f^Bo^^ml^x'^&Ltz^o'&wmmt l 

r, nv>KMS©l-BA SLBAfcLT, 3-7>KME© 

$ J> =E y 1 02J:©!|ltttx— 5« ^134D2©5tIiJrIBil 
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[0 0 3 41 XT-vzfmX'lt. SBtli-T-^S:*:^^-:? 
X4t5i 1 lz^ $-b<y h-t^o 

[0 0 3 5] X'r-.':^8041!l*. Sfi75^f$^ UTf 

[0 0 3 Si Xt-v:/805-CI*. a-7VKMS*'»5'5 

08-^1 ^S-To 

[0 0 3 71 T.'fvi^m-^it^ 7— i'j'^e'Jioaoja^ 
> HSEmia401*vfe, FEE* U> hJK'f V^ts 

071=3 ^> Kffis*'5>5i50Bssi,fcmoa5-r:§Ma^ 

[0 0 3 81 Xt^-:/:/807-CI±. ftttx— S«*'>1/$»513 

[0 0 3 9] x-T'y::^808-ett. 7-l'/=EUioz±©!ft 

[0 0 4 0] XT-v^m-n\t. Stii-T— ^'*'5:i'*5i3 
i: igtH-T-^tS:^® US?^^' 51 1 (n^^&ML L-CSttH* 

[0 04 11 XT-;/^810-e(±, 9— yi02±<Dgt 

[0 0 4 2] ;;^x'y:^8iil*, av>K®Ei/5?;^5f5i6 

[0 0 4 31 7,T>y:^'8i2t?ii. XT"-j:?'8iifl?Jt&^lg 

[0 0 4 4] ;^T';y^B13Tfl*. StttT-^« Ui?X^"516 
[0 0 4 51 Xx^f::f8UTftt. ttffT-^f US?;^^'516 

[0 0 4 6] ;^7'v:f815T?l*, L'i^X^rSie 

[0 0 4 7] Xt-;;::''816T-I*> gtti-T-^'OLBAtn? 



T9::^8i7$llffr«. 

[0 0 4 8] xx5':^'8i7-ei*. gtltx— f uyx^iBie 
[0 04 9] Xx'y::f8i8-ei*, StfhT— 5i:*J'^>S5l3 

[0 0 5 0] X7=^v:^819-CI±lgtft-r-$!LBA/<v:77L' 
2?X$S17l=«iH'-$ US?;^5»516©gm-T-f LBA* 
gfSU Xx'5>:/808SSR-r5. 

[0051] XT'j»::f820T?i±. sa:?7<^**-fe'j» 

[0 0 5 2] XT-J/>''82Tt:f±, iffitf-T— iS'LeA/i'y^T 
517©iat 3 V> KSS 515©LBA^ib 

aT>FSEL/5?x^«si5©lilA<:*:*u^&(*. 
XT^i::^8i8*si?ft«. *5"eftu:l^i*. 7s'fv:fz 

[0 0 5 3] ;^T-^»:^822-CI*. StW-T— * U5?X5i516 
©fflta-7>FISSUS>X5i505©LBA$lfc^t» 3^:/ 
FSMU2?X^S0S©ltA<*#lMg'&l*. XTf''>::f818€ 

^fr-rs, ^-a-e^i^Jg^i*. X7^v'::^822$g|?f-r 

5= 

[0 0 5 4] XT-v:^823t?l±, !gtff-T-5l*U>h/K 
So -t-LT^ a•7>FSM^vX,^I515©^tA^e.. Xt- 

u ■e©-f-5»^5fA-rs. 

[0 0 5 5] X7^'y:^824-eJ*, Sttf-r— ^fa^ciaui? 
[0 0 5 6] XT^::'82s-eit, aa^^^f^iz-y 
[0 0 5 7] xx^':^9oi-^tt. ma:?v^^*^x'y^7 

[0 0 5 8] XT'y^^gOZttl-Iis 3-7 V KMSUi'X 
5« 51 5©^1A^ & XT- ry ■:fBQZ'5^'<f=(D t mmoB^X% 
3 v> FMS l-'yx^' 515*^ &lf BSH-T-^i *fl^ 
L. a— &J'=Eyi02©ffiti-T-$®J^402l*iT?, 31«E# 

[0 0 5 9] xxv:?903-ei*. !Kth-f-5'S:*»i/S> 

X^i 5111=1 *J0^5, 

[0 0 6 0] XT-r:»:?904-eii» 3-7>F@M*'l'>tSf5 
08I=1$SD^5, 

[0 06 1] ^7-V^90ST2lt. 3-7VF®M*';?>5'5 
OBfc 3 T V U vX^i 506©E*3§^ j±S 

3 V > FMM* 'f? S03(Dmt<±^ IfHl^. JiS^SI 
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to 0 6 2] XT":'::^906-Cf*» m^f—^WyT.^sn 

[0 0 6 33 XTy:fsoTt'it. i^ItT— 5'g:;t&L'S? 
X5t511t1 ^Jrax-So 

[0 0 6 4] :J^,T'y:;^908-Eii. gttf-T— ^t^UVh^K 
[0 0 6S] xx-y^fsog-cf*. tSlt'T-5<*'>:'*5i3 

[0 0 6 61 Xf-'ii-lfm-Qlt. ttH-T— 4t*>»^i513 

[0 0 6 71 x-7-y::^9ii-ei*. (ffitt-r— it^ur^-hTl* 

[0 0 6 8] XT-v:;^9t2-CI*^ 9— ^^y=EU1021i^ 

S. 

[0 06 9] ;:^ir^-:f913T«l±> IgEH-T— 5"*'>l'4«513 

'Si «jn^s. 

[0 0 7 0] XTr'y::f9UT!l*» S^f^T— lSfU':?X*516 
[0071] X7^«y:^915-C'l±» ffM<S^Ui?X5i519 

[0 0 7 2] Xx-y:/916-ei±. fFWil^i#^i?Xi«519 
[0 0 7 3] XTy::'917Tfl*, afi-X-4l*'»$t513 

z^gis^Htf-r-S. -ea-Cftftfttf. ^7-y::fm^m 
[0 0 7 4] X7-v:fm-ntt. 9-i?^^yi02oitet{- 

[00 7 5] xx-:'::^9i9T?l*. ^itx— 
[0 0 7 6] XT^-y^fgzo-ett. ^ffv^— 

[0 0 7 7] JlDS!Bttt®Kl03AtttWT'-^«©S^^^ 
T-rSi. «tlf7*-d«©LBA©®H«*«)5fci?> 
l=. tomi^tl-IelSlloSttSI O-Catf^P-g'^-Hc 

[00 7 8] *-r, XT-y::^1ooiAt^S**ittttT'-5' 

[0 0 7 9] x^y-:fmzi2it. mnT~^^'7—<7 /■ 



=E ') 102©Stft-T— 5i ISJ3402A\ Sf^ff-T^— US/X^i 51 

[0080] X^vZf-i 003T?l4ttH-LBA®:?;tt b vX 5 
21 i: ^IhLBAl/Jvja UiJx 5f 520l=^ff-T— 5i b yx $ 51 
6©jS$-b^; h-r«» 

[008 1] X-f •y:/l004-Ctt, im'f~^±'tf>^5\ 
3I=1&Jin^S. 

[0 0 8 2] XTV:^1005Tlf4. Sltt^T-5^U$?X^^51 
6l=aihT-5» *"7-i^ / =5 'J 1023!^ &^»ia-to 

[0 0 8 3] XTr^»:^'l006i;i4, SEtt-f— ^I U5>X$51 
e©lBAt«;tfLBAg*filUS?X 51521 ©fS$ifc«?L, SJH- 

x-5'©LBAA<*ti^^^l±. xx':;:^ioo8«Slfft 
^-dtrfei^ii^ti, x^'y■:^1007$S^Tf 5o 

[0 0 8 4] X-r^::«"lO07XM*v imf—^ Ui>X$51 
6©LBAi:SttMBAa'hfilU-:?X^t520©{t$ifcSL. ©tit 
T— 5? ©LBA*</J\* l^ii^lt. X-T :?1009^^?f 

S. -to-Cftt^^^i*, x-?':/:^ioio£^?f1'5. 

[0 0 8 5] X-f '!'::'l008T»f*, bS^X^fSt 
6©lBA©ttSSEIhLBAa:*filbeJX^521/v|»«, h-f^, 

[0 0 8 6] XirV:?1009-Ctt» IgiEtfT— 4i US?X4t51 
6©LBA©ffl$«tttLBAS/h1SU5?X««520's-fe«i; 

[0 0 8 7] X?-<:!':^1010-ei±, SW-ir— $!A'»5'51 

•e^-e^u^^^tts xx'>:^too4$^fT-r"5. 
[00881 011 l±^fe^«^^f^»ilK105©^!H^©7^ 
-5^-v-»-SSiLfc=fe©7»fe5. c:4ti=oi>TlSi3-r 

[0 0 8 9] 5feg!«^^SftS:EISSA<Jl-a!lHlKlz<fco-ceSii 
S^iSir, ^fXir-y^llooit^ff^ft-S, croxxy 
7|?Xh3!^&-r-5i/^X111$ii-tXS^ISih.-C 
#f=LBA4:-fe^4ta*aT> PU5?X4l5Utia^-r5. 

[0 0 9 0] T^T-'Jlf^m-Vlt. itthT—ii 51 
3tW1H6«5tW2?X^f519feJ;OTiST^7H2X»»»U 

vx5i5i8^i"jr-r5o 

[009 1] X-T'y:fll02T-l*, StW-T— i«*l';7>5«51 
3i:iBtfj-7^-i'^:*:StU5;x5'511©tt$ifcKU tLSE 
t^ir-if * -i? 51 3©ltA^:;fc t If^uli. X x 3^1 1 09 
^Strf ^-^-efeititiK. XT••y:^'1103*a^f-r 

So 

[0 0 9 2] X-f •;':^n03-t?l4, '7— &^^U102A^C, 

[0 0 9 3] X-f-^::?1104T?f*, «6tf7*-5« Ui?X5r51 
6ta^>KVS?X4«514©fll$Jt^U Ti;-kxmL(D 
Sfey$Si'<5. 7^7-feX^«l©M«y*<fc^iK. Xir 
•V Zfx lOS^Uff f 5. ^- 5 T?Slt*iKx-r "l^^ 108^11 

[DO 9 4] X-r'y::''ll05t!l*, ^ItT^-^r U-:?X4i51 
5CDIf{ifiti|f«ffi«#L'-:5Xi?519©figi£SL, ttif 

u^^x5'si6©filA*:^#!t*n£, xt--v::''iio6$ 



0) 
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[00961 xx'y io7-er*, wniTif •b;^SS«»u 

Co 0 9 7] X-fy^fllOStfJS^ 5'*«i>i/i?l= 

10 0 9 8] XT ^1109-514, iffitHBAg:fcffius?;^ 
if 521 A> & gcli-LBAg>J^fil U;?X ^ 520(0{|$51 < fc 

to 0 9 91 xx-->:?iiio-ei*» T^?-bx<so!)<i«5fe^ 

[0 10 0] XT^'f:/iiiiT-(±, $fe^?^it^i¥i5r::? 

[01011 afeic, *S£?§^ffll^T^^*tlfc/\-F-r 
[0 10 2] (l)T^X^/S!l?ip^ai203rtlz5feSE»^3i!I 

fflt^fc'l^ffi^'S^0«i^S(D-M^^fe3l<, *X H200f47|s 
X K^'^^r^'x— X12D1|::J;ot:/\— K^^-f Xi?1202fc 

M1203. df-A"y->i/=E'J1220, RQM1208. CPUt213. -y- 
-jft^®J5SllE]Kl224. ^■LrE^!t*^228A^6^JS^^^ 
rt^-Sc •r'fxi'$fj{^gffl203l±. 'f>5i:7x-x$!l5i 
I1B1204, 5/-'5r>-y-1207. 3tig»^a!lSSl21U 7 K 

^a-mZ. ECC1227, -r-fX*:?*— •7^^^^2264^&^ 

BK$*i-Ct^5. ^f-fr--»5'a.;'^yi220l*» /\-Fx-<X 

[0 10 3] ^fc, ^m^^m^m.nuii<m-\-^^^f~ 

jfe^ifflf iiJSaiOlWc): 7 1 C-i? ^ y lD2$rt^1t 

■tit, mmsitn- X^?1202©f!l®lC!&M!5:7 

CPU1213I*, 7T-A'>x7®»ff, -9— 7fClS$a»0Sl 
224©SH!?f=ffl tv •»}— J|5m«IJSSilSl224I*fil^ 

©x-^f ^^^if t^K^^ai L^#a^^^^^T5fc^t)©R/« 



[0 10 4] '<'>i5i':7x-XiiJ«ilS|1204li. !ltXM2 

H200i:/\~ x^ i202ra©gSfflir-iS' Sl^fiJ 
au. ^^«:x-^'$I*lg?x-^»/^X1212'viiii-s„ V 
-^>ifl207l±-Y>5«7x-XW«-^1205, 

;i'«^S#i2ioSfflt^-c, x-fX^'fj^SSizosWffiS- 

=E*?3.-;i,te J:i;4E-V ira-^i =6 >J 1220$S!lP'tS. * 

f=, j&^tJiS crtyuw y ia»-®iaiM^i206i= J:otcpu 
i2i3'>^ayai^«^±*-M-5o r KixX7/i.^::/bi»i*- 

1209lii/— -yV-y-UOTfflftSPT KUX/<X1215tCPU12t 

3©cpD7 i^ux/^xi2i9$^yex.r, sfe^^^^-aisa 

12n©7' KUX/«Xtg^-rSo 5fe^i^?a5SSl211tt 

[0 10 5] tfc* •f-fX<;:^':^-^^/5lW^t■^l2^1 

XTil/^^Uif-y-1214tt. :*-Vv5'3.;«'Eyi220iSi^ 
f Xi7 WSai203W©l*3«S7 K l/X/<X1215fc 

cpur Kux/ixizisjaVx-f xi?:?;!-— -^v^tfl/ 

X/^X1216£t?. JgSlZHAf^-V J* ^ 

U 1220$r7-^7 ^ y i: L.-Cffll^^ii-&l--ffi^^?tu5r 
KU'X/^xmi^^oy^x.S, X— $«v;u^::'"L"9-y-i2 

22IiCPUx-i' /^X1218ar/7*— 7 -y $ X— /?X122 
3 1 T ^ X ^?|^mi 203P? ©fi^T*-$ / <X 1 Z1 2 1 © 
S^^^SJPt^S, ECC1227l*T*-fXi?75i— ^-y^Jiaas 
tECC-f-4'/<X1229*^LTfil^*;h.rfey. 
{*:i228*ya^fSatfcx-^«©X^-|TIEgfT5o x-f 
X4?:7*--75>5« 12261*, ««/^X1230«^LrlBSi!« 
«:i228i:©iare7*-iiSillSff3. 
[010 6] *Sffi*9-CI4. *W>3.^^yi220,©S!I 

m^'fmman) i g 5/ ^ =e y ©fMtt^j* 

to 1 0 7] BT^-b^^Jt > b*SEtot>Tlfti§f «o gl 

y 14001*7—5? X u X y r K^J-t+rffifflSih, 

^. ■7-i7xg7(~t*> 7 7-A'!?xT©m^fe^T;-tz 

1211©x-f*«E1s*:h.'5. fcfcU -tr^^^>h©a-r 
-:?;H*lS^te7f-i2Xiil«S*S*l5©-C» '^•VyJ/a. 
>^yi400aW-©«BIf (T-fX^;^»||«1203W. CPUl 

2i3w©f^mffl^»58is^^ytf) ommmmizmm^ 

ii^^-^^toh, x-5'x«j7l±/\-Fx-rX^?i202t 

T^X M200^T-SS**tS-T-9A«Stt*!h.S„ 

[010 8] :^:^^X'it. "r—iix'jrmoLBAomm 

r^'r-^^-^t^^itLX-k^^i^htU #-{r^f 



(8) 
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V*^mf—-3}\><I>n^\X. Hi A<S>^i'}^->V^Wf— 
i^jt :/ f-rtOT— 4? (Oife^LB/U 4^ V •i' ->a-^ =E y 1220 

to 1 1 0] 01 stt, 'r<Mvm^m.n<!atm,m 
3(Daf^$35f :7 0— g'^-h-efeS. x-r'y::'i5(i2{= 

iR-r J: 5 !::'T -f Vm^W^ V 1 200A^ & a T 

a y 3io^^CPUJ213»c3y Lr^fTLCPU1213SD?tj:ffl-ro 

?te{cir-f x^f f9iSigMi203i±, XT >y ::?i503t5i-f J; 5 
5feEi^^S5g®12l1'>'?f^X h 1200^x6 ©3 -^T^K-r 

MS1tl211*«!BtttMafcftgSi*S©»ai*^f5. ^-L 

x4r7*-T-y4'i226lcS*LTS;fejfegSJi^g*SS^ 

[0 1 1 1 3 cpu\2i3r*, xf «!l?s^i203 

AxE,a7V KSIiSma^^gltSfc. Xx':':^1512|- 

3, U— KaT>F^c&» XT-y^^iBis-c, :^r-vy->3. 

-yhLfc^S^. X7^'j'::fi506J=gi-rcJ;dl=. x-rx<7$ii 
^^Mi203$iij(^ ur^^-^ y i'j.-ji* ui22o±«) t h 

LfcT->si$ii«xn2oo^g^-r-5. «*:■^•«>llt/St?^? 

10 1 1 2] b-:; I-UJ&6^ofc«'&. X?-f :^15161f/\ 
[0 1135 SXG)3i&. XT-yZftSM^m^-f^. C 
1220±IC±jt-r So =1. t^^V >y i'o. ^ ^ 'J t2Z0f=^tfI 



6<¥i§T^' H2Xia#4t u vx^fstaroliJ: y < , 
•fexjff'f i402©ffi$5feii7' K ux i Us SffiiitSif 

tOI 1 4] bOm^s Xxv^1518*^ff 

At^ft^iK* xxv::'isi9-5-b^?j>t>h®ax~-:?^H4 
10 1 1 5] (a) /\—ytvhO)m'^tif\—yt:vhL 

tz-bifj^>^0'r~9i<mi 7©1700I=*1-J:5!=*X 

V5«1402$ai 7a)170035»6l70fC^f fiES(=H^-r 
^. ^*H= A-atJt^X hSJRT-^" SIB^jaE#12284» 6 

-f>iJ1402tS^S*l«o -eL-C-b^fji^hgSx-^f 

[0 116] (h) /N-:7t-^ KDii^-t:/\-7t-v f- 

X?f?-f T402*gl 1 8 ©1800*'&180nf3tf fiSlwM 

[0 117) sxfeitfA— :7t:-^ KoJi^xx'^^fis 

Qitzmi-j: 0 {=cpui2i3At-r-f x^pm^Mm3tmw 

ton 1 8l xx«;y:^i508"E, rhx hS^^J-Ox— 

C^^zfeii^. X-rXe7$1JSl^®1203ttCPU1213t=M U 

x-\i<f}^>i-m^m^)&^^mfTt^o cpui2i3i±. x 
x<:/:^i5i9-e-i!^^/>t-ifS$Mi&fL, x-fx^fij^g 
tti203$Ei!iLr. XT->:^i506$SfT*-tt5„ ;tef=7* 
-fX^>ai^llSi203ii:s XT'y::^'i509-e5feM»^^«^ 

fH^f-S, a*5fe^i^fite5fe^»SA«gLfeS^. XT- 

y aa-^siiTir^. c::ttss«+fccpui2i3ttx-f v y\5z 

[oi 1 9] {i)T^7.oum^m.nm(n^nK%m^ 

^!B'JgSl302S3fm-r5i»^ 

01 31*. *^8g^st»r«^*^fc/\-K7^-fXi7$ 
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ISOZItCPUT*— 5l /<X1218i:CPU7 F UX/S;X1219fc J;tf 

Co 1 2 03 I-A»&=iT>K$gltfcig^l='3t^'C 

to 1 2 1 ] 01 61*, X-f X^>«!l»^Sl301tCPU121 

3SWttifp CPU1213I±. -f-f ?;<?^3ffl!^tt1203j!l't,© 

ff5, tLX. y(.T-v:fmQX\t. Tts;:?. ^^20QA^c,ro^ 
•7 > FA» 'J - Ka -7 KA^ i* 5 8:^1*:^^ 
:f1601TJ. 'ff6(»aT>KfflMa«T=-fX^?»Sai203 

*lE»^aagSl302'Nj|s7. HZ003!»v6fl>3-7> Kt-5« 

Xt'J^\S\ZTS. ^■vyS'a.;'^ 'J12Z0rt©x— *a>t: 
•yhfiJS^So. T-9iM:'y i-Ltzm^s ^"rV^n 

U 1220±©fc -y h- Lfc-T— 5" ^jHX M200'^$5a|-t"S. 

%m?i-m Lx\m\:^um^^-rM^^m.m^. 

Co 12 21 t-y f-LJSA^ofc^^, ;?.x'y:^i6i3r'/\ 

[0 12 3] 5X©li^, X-Tf-r/IBH-Cs ffLl>-fe^f 
->a.;« « y 1220l=^t^aAt«:l*^^, -fctC^^ > 

X7iC'f:>^'i402g|S:g-r3o ^-Lr. -b-?';' > hi^S^ 
CO 1 2 4] /\— 7t:u/ }«©it^, Xx'^::^i6i5S-^?T 

[0 125] (a) /\-:7fc^» (-(0^^t*/\— 7fc:«y hL. 

1402^111 1 7C51700AM&170Te5Kf feSI-MSf-f 
c:*t(=cfcoT*X hS^x-5^^fBli^«:1228A^& 
UfcS^, J: d <k'/\-7 1 K L 



'f>5il402S^g**l^„ ^L-C-fe^f^tVhWT-^ 

to 1 2 6] (b) IS—-:} t i-a>ii-&-e/\— 7 1 «y h 
Lfc-fef KDt-5« 1 8 roiBooizas-f 4: 5 

Co 12 7] Z7.t3kni\—-7\ZV h<Di^^. ^f-VZf 
C0 1 2 8] ZcOXT-y:?-);!*. 5t^»^ai]^Sl302A^ 

*$eu ■r-fXi?:3*--7y5ti304tS:;>cife^^l:* 

[012 9] xf-*!>-:?i604-tf* H200S*»<Dt-- 
4»*V ^» i'i/ =E y 1220|=gE«ie*Sifcftv^$il^ L. 
SEJi:C**ife«^, Xi?S9»|feei301l*CPU1213l= 
>tit-C-fe^f;<VhM^*jya^^$^***'5c CPU1213 

I*. XT-y:;fi6i7-e-bif;t>t-'flf^$mi§fU x-fxi- 

»gSl301$@lllLT, 7.T-'y::fl602$||fT$-&5p 

XT-y ^l607X'ftgc«*Sf?JhS-fr, cinJi213I::jy LTt 

z^i$sitfccpui2i3i±xx'y3fieis-e-teif;< > 

[013 0] *ft59$mi^T«lfiE$i!xfeT-rx^?r u-f 
a>l-n-70-«$in 9l=5?-r. 'fi/*:7x-x$II 

JliHlSiaOllt, /lxXH200fc(D'f>4t7x-X1201*S8 

{^^5. v-f ^7a:;fo•fe5'•t>■l903I*, x-fXi/TU'fa 
>f>n— 7l900rt(D§«i?a.— /l/^SdiJ-rS,. IBIt^S 

/=EU1902li, /hX l-1200a^flagSS1906A^%^* 
*l.-C3}EfcT-5«t-^fi<IIC'&#1-So /^X1901l±. x-f 
X^f 7 U-fa > I- n— 7l900F*3fi!>S-=E5J:3.— Jl-^^ft-r 
SfcftC'tera^S. IB^S«i^/^X1908{*. T-CX^ 
T U-f 3 > hP-^19OOi:E0^mi9O6^S5glt Sfcift 

to 1 3 1 ] *X M2004^fe=J-7i/ K^Sttfcig^lZO 
t^-C-T-fXi'TL"f1900fl5l[^^I=Ol^r§Sg9-rS. 

to 1 3 21 02 Oft, ■r^^Xi'TKa V hO— ^13 
oo(D^*<»af^ t^(Drtgpa)^-<^7p::^n-ir'y-tn 903£D 
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C01331 

>t=E 'J'v^^J'St-^' ^iSa^j^^ftl^J: 5t=5fe^»$1lll 

Static. /&^&x-^l?gl^^a^^^^^T'^^^'Xi?p 
[0 13 4] =jv>p®s©^ra6?i&igi5*#ja 
(OfFffifii$«A-cfe<. ■^•Lr, 7Kxhi^e»T^»-fexA* 

im 1 3 mmmi^xmrn^intcm^f.^f-m^nom 
[02301 ©ifeSJ^^iii^fctei^r '7— j7 ^« =E y s 
[031 ^feSE^^^=pa^sg•c^54^*^5S»^4^+^st^ila3lo 

me J g50#'r-:?;Ko^SiJ&ao!>^e9a-cfc«. 

1117] 5£^^?ifflS1t<DSlit*SJWLfc70-'3^V- 
[H91 jna«tti-la!lSfl>S^Mlf«^j!iia^iT5PgtDi!i 



[@i 13 5fem»^ttS:iIK©liif^«i560JLfc:7n-^ 
■V— K-eSS. 

mi 21 @1 fe5tM4S2©ife®»^;lIgS*MEL 
fcT X^rf!|?9g®®ffil^Tli^*4i.fc#v- -f X4» 

[g!l 33 Slfe5tM*@2«)5fe^»1^S!l^g*x-fX 

[a 1 43 @ 1 2 ©5LM±li! 1 3 KTf"-f X^/ ICS 

Ign S3 ai 2(D/\— K-X-fX^i-A'^X 

[@i1 61 Hi 3(DM— Kx-fXiiA^jf^Xl-Av&^^r^ 

[01 73 @1 5fej:tj:iai 6<D/\-KT-fXi'Kfil^ 

[01 8] m^ sfeckt/mi 6 xinz^u 
T^v f ->a-/ ^ y ©•T— & (c?^ Lt:/\— 1 5* i-A^^ 

[01 93 ^1 ib^i^\tmzostm^^mmmmmL 

fcx-f x^ r u-f a > S n-5 ^Sl^X5^EE*^l-fc•T-f 
xii7H'©^fiEH-CfeS. 
[@20l ai g^T-fX^ru-fA^si^x i-**&3^r> 

^. 

[^^©Si^3 

1 06-i6«(g«#-e/i/g^::f ui>-9-» i tn-r Fux-sryt/g^ 
108-7— J?j«^yf!lSf«^. 404-a-!r:> 

03-7 Kl'X-7;Ug^:>'Ui»-9-v 12Q5"-f >^f7x— X§} 

:4— T'V^T' KUX/iX. 1223—TWX^7:7*— -T-y^t 
5^-$/<X. 1231-7 KUX/iX. 1221 Xi?:? 5J- 
-V^/^tSilElS-^. 1Z29-ECCX— df/«Xv 1230"-M-§- 
/\*X. 1225-IB^^*!^®J^«#» ia07-/<X. 1908-S 

^®«^/«x 



[063 



(12) 



!j#S200.1-35066 9 




(13) 



#S2O0 1-3 506 6 9 




azOOI-350669 



■9 ^^'wmr-i'mnsmviwat i 




BIS— ]^?^£*7?Ih1MO 



A 



9 -.j^^tP^l^r 



A 



-4. 



#|§2001 -350669 




1 mi-r- i>ii^>9 Ka» jiL-rrV ^ 



(16) 



!f^200 1-350669 



Pl•m«*^ia^i'xV^:ift^s■lJ^Aa/J-^ltt^|-' It) 



(17) 



#^200 1-3 506 6 9 



[HI 21 

11112 




1^^200 1-350 6 69 



CHUS4')a*<S# 1206 



12ZJI 



"7^ 



1224 



(19) 



iStSZOQ 1-3506 69 



imi 4] 

@14 














X 




H 




ri 


z 






j 




3 


Q 


J 


J 


k-j 
















M 












*fiya 





^tffi200 1-3 5 06 6 9 



im 51 

@15 



I 1 fe(P34>F(DglS 




#M200 1-350669 




1 r 



} 1617 



(22) 



#^2001-350669 



ESI 7] 

mi7 




(23) 



#^2001-3S0B69 



mi 81 
@18 




(24) 



4t^200 1 - 350669 



[01 91 

1^19 



1906a 



(25) 



^tS2 00 1-3 506 69 





oz)mMm mm 
inmmm wn jewl 



— A(##) 5B005 JJ13 
5B065 BA01 
5D044 AB01 
HH02 



MMII NN22 W03 
CE12 CHD5 

6C01 CC04 FG10 F630 
HL02 



